Asymmetries between the spectra of leading and nonleading charmed mesons measured in Σ − A interactions at p L = 340 GeV/c in the WA89 experiment are described in the framework of Quark-Gluon String Model.
Introduction
Asymmetries between the spectra of D − A interactions at p L = 340 GeV/c in the WA89 experiment [1] . It seems to be interesting to compare this asymmetries with those ones obtained in the π − A experiments in order to understand the influence of quark composition of beam particle on heavy flavored particle production and to reveal some specific features of strange-charmed meson spectra caused by the presence of strange valence quark in Σ − hyperon. The difference in x F spectra(x F = 2p II / √ s) of leading and nonleading particles is being discussed within the recent years and several theoretical models have explained successfully the asymmetry as effect of interplay between the quark contents of projectile and produced hadron. Charmed mesons containing ordinary quarks of the same type as beam particle have higher average x value. Asymmetry, defined as:
is the function rising with x. Two contradicting approaches exist in the theory for the description of this effect. First one is based on perturbative theory of QCD and takes into account the recombination of 'intrinsic charm' quarks with the valence quarks of the projectile as a reason of asymmetry [3] . Another phenomenological models exploit the properties of fragmentation functions as the way to introduce the asymmetry . We shall not discuss here the details of recombination models but consider the nonperturbative approach known as the Quark Gluon String Model (QGSM) [4] . This model fits well the leading/nonleading charm asymmetry for π − p experiments [5] .
2 The Quark Distributions in QGSM.
The inclusive production cross section of D-mesons is written as a sum over n-Pomeron cylinder diagrams:
where function ϕ D n (s, x) is the particle distribution in the configuration of n cut cylinders and σ n is the probability of this one. The parameter of the supercritical Pomeron used here is ∆ P = α P (0) − 1 = 0, 12 .The detailed formulae for σ n and ϕ D n in pp-interactions can be found in [6] .
The distribution functions in case of Σ − -p collisions are:
where a D 0 is the density parameter of quark-antiquark chain fragmentation in the given type of mesons.
Particle distribution on each side of chain can be build under the account of quark contents of beam particle (
Each F i (x ± ) is constracted as the convolution:
where The structure functions of quarks in interacting proton were already described in previous papers [6] . On this case, they have also to depend on the parameter of the Regge trajectory of ϕ-mesons (ss) because of s-quark contained in beam particles:
where
are determined by normalization conditions:
3 Fragmentation Functions.
The fragmentation functions for the quark and diquark chains are constructed according to the rules, proposed in [7] . The following favoured fragmentation function in D − s -mesons in strange valence quark chain was written:
where λ=2α
The graph for this case of fragmentation is shown in fig.2 a) .
2 ) provides the parametrization of the probability of heavy quark production in the interval z=0 to z → 1. The values of the constant a Ds 1 will be discussed later.
The function for the nonleading fragmentation of d-quark chain is:
where ∆ ψ = α R (0) − α ψ (0). The function of the nonleading fragmentation of the diquark chain is as follows:
where α R (0)=0.5 and ∆ ψ = α R (0) − α ψ (0). The diagram in fig.2 b) illustrates the version of the diquark fragmentation into D 
4 Asymmetry Suppressing Reasons.
Some fractions of sea quark pairs in hyperon, dd and ss, have to be taken into account as they are suppressing the leading/nonleading asymmetry. The structure functions of ordinary quark pairs in the quark sea of hyperon can be written by the same way as the valence quark distributions:
where sea quarks and antiquarks have an additional power term 2(1 − α R (0)) which corresponds to the quark distribution of two pomeron diagram including one sea quark pair.
The structure function for strange sea quarks is written corresponding to the same rules:
where ∆ ϕ = α R (0) − α ϕ (0) and δ s,s =0.25 ( see [8] ). The fragmentation function of strange sea quark( or antiquark) into D s mesons has the following form for mesons of both charges:
The additional fragmentation parameter a Ds f is equal to the fragmentation parameter for D-mesons.
Intrinsic Charm Distribution.
As soon as we accounted dd and ss fraction in the quark sea of hyperon, some fraction of charmed sea quark have to be considered too. This small heavy quark admixture plays an important role, because it also suppresses the difference between leading and nonleading charmed meson spectra.
The structure function looks similar to the disatribution of strange sea quarks:
where δ c,c is the weight of charm admixture in the quark sea of hyperon. It seems to be equal to the weight of cc pairs in the proton quark sea [5] , but certainly it should not be of the same value as charmed quark fraction in quark sea of pion [5] . Actually this is only one parameter we can vary for Σ − interaction after the best fit of pion experimental data was done in QGSM. The value of δ c,c can be estimated due to the WA89 data on D s and D meson asymmetries.
Fragmentation functions are the following:
and for D s :
6 Resulting Plots and Comparisons.
The main parameter of QGSM scheme, which is responsable for leading/nonleading charm asymmetry, is a 1 , the parametrization parameter of leading fragmentation function dependence on z → 1. The fraction of charmedsea quarks, δ (c,c) , is the second parameter in this calculations which makes the asymmetry lower because of the equal amounts of D + and D − mesons produced by sea charmed quark pair. Two sets of this couple of parameters were chosen in the description of π − A reaction data: Two curves shown in Fig.2 are representing the fits of E791 pion beam experiment data [2] with two sets of parameters discussed above. Data of the WA89 experiment are given in Fig.3 and Fig.4 with the same cases of parameters. It should be mentioned that smaller fraction of charmed sea quarks was taken into account (δ (c,c) = 0.01 a [11, 12] are also shown in these Figures .
Conclusions.
Few conclusions can be derived from the calculations discussed in this article: 1) Data of the WA89 experiment on charm production asymmetry can be described within the framework of Quark-Gluon String Model with the same asymmetry parameter a 1 = 10. as E791 data for π − A reaction. 
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